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(54) METHOD OF MANUFACTURING LAMINATION CERAMIC CAPACITOR 

(57)Abstract: 

PURPOSE: To readily transfer an internal electrode formed by a 
thin film forming method into a specific form in a method of 
manufacturing a lamination ceramic capacitor and manufacture the 
large capacitance ceramic capacitor with excellent manufacturing 
yield. 

CONSTITUTION: An internal electrode 7 is formed on a film 3 by a 
thin film forming method. Separately, a ceramic dielectric layer 1 is 
formed on a carrier film 2 and an internal electrode 7 is pressed 
onto the ceramic dielectric layer 1 from the film 3 side to be 
transferred. The ceramic dielectric layer 1 transferring the internal 
electrode 7 is pressed from the carrier film 2 side, whereby a 
lamination is performed. 
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* NOTICES * 




iTPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The step which forms a metallic foil by the thin film forming method on the film which performed 
** form processing in the shape of [ used as an internal electrode / predetermined ] a pattern, The step which 
forms a ceramic green sheet on a carrier film, The step which has the step which imprints only the part 
which pressed said metallic foil and performed ** form processing on said ceramic green sheet, and 
prepares further the base which consists of a raw ceramic, The manufacture approach of a stacked type 
ceramic condenser of having the step which sticks by pressure and accumulates the green sheet which 
imprinted said metallic foil on said base. 

[Claim 2] The step which forms a metallic foil by the thin film forming method on a film, and the step 
which forms a ceramic green sheet on a carrier film, After applying adhesives in the shape of [ used as an 
internal electrode / predetermined ] a pattern on said ceramic green sheet, The step which has the step which 
imprints only the part which pressed said metallic foil and applied adhesives, and prepares further the base 
which consists of a raw ceramic, The manufacture approach of a stacked type ceramic condenser of having 
the step which sticks by pressure and accumulates the green sheet which imprinted said metallic foil on said 
base. 

[Claim 3] The step which forms a metallic foil by the thin film forming method on the film which performed 
** form processing in the shape of [ used as an internal electrode / predetermined ] a pattern, The step which 
forms a ceramic green sheet on a carrier film, After applying adhesives in the shape of [ used as an internal 
electrode / predetermined ] a pattern on said ceramic green sheet, The step which has the step which 
imprints only the part which pressed said metallic foil and performed ** form processing on said green 
sheet, and prepares further the base which consists of a raw ceramic, The manufacture approach of a stacked 
type ceramic condenser of having the step which sticks by pressure and accumulates the green sheet which 
imprinted said metallic foil on said base. 

[Claim 4] Claim 1 which forms slitting in the shape of [ which becomes said metallic foil with an internal 
electrode / predetermined ] a pattern, and imprints only a predetermined part, or stripped off the unnecessary 
part before the imprint and which carries out a backward imprint, the manufacture approach of a stacked 
type ceramic condenser according to claim 2 or 3. 

[Claim 5] The manufacture approach of the stacked type ceramic condenser according to claim 1 or 3 
characterized by the ** form processing agent given to the part used as an internal electrode consisting of 
silicon system resin, melamine system resin, or epoxy system resin. 

[Claim 6] The manufacture approach of the stacked type ceramic condenser according to claim 2 or 3 
characterized by said glue line consisting of phenol system resin, ketone system resin, or butyral system 
resin. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of a stacked type ceramic 

condenser. 

[0002] 

[Description of the Prior Art] As for a laminating chip capacitor, want to a miniaturization and large- 
capacity-izing is increasing increasingly with the miniaturization of electronic equipment, and high- 
performance-izing these days. Conventionally, the stacked type ceramic condenser is manufactured through 
the following steps. First, the ceramic green sheet fabricated in the shape of a sheet with the doctor blade 
etc. is prepared. The metal which moreover serves as an internal electrode, for example, palladium, silver- 
palladium, and nickel It is formed by screen-stencil or the thin film formation approach with a 
predetermined pattern, and further as an approach of imprinting the internal electrode produced by the thin 
film forming method to a green sheet As a means to imprint only the predetermined pattern used as an 
internal electrode, only etching and a predetermined part are pressed or masking etc. is used (for example, 
JP,64-42809,A). At this time, internal electrode thickness is 0.1-1.0 micrometers by about 4 micrometers 
and the thin film formation approach in screen-stencil. In addition, on a ceramic green sheet, the part from 
which it has the intention of a ceramic green sheet being cut later and obtaining two or more stacked type 
ceramic condensers, therefore it serves as an internal electrode is distributed over two or more parts, and is 
usually formed. 

[0003] Next, the laminating of the ceramic green sheet which formed the internal electrode as mentioned 
above is carried out, and after being stuck by pressure by pressing, it is cut so that the chip for each stacked 
type ceramic condenser may be obtained. And an above-mentioned chip is calcinated. Then, the metal paste 
used as an external electrode is applied to the predetermined field of the front face of a chip, and a stacked 
type ceramic condenser is completed by calcinating this. 
[0004] 

[Problem(s) to be Solved by the Invention] It is effective to carry out lamination of the above-mentioned 
ceramic green sheet for a stacked type ceramic condenser as a means on a miniaturization and the method of 
construction for large-capacity-izing, and to shorten distance between internal electrodes generally, or to 
carry out as many laminatings of the above-mentioned ceramic green sheet as possible within a convention 
dimension. However, when a metal paste is used for an internal electrode, since internal electrode thickness 
is large, big heights will exist on a ceramic green sheet. Therefore, when carrying out the laminating of the 
ceramic green sheet and sticking it by pressure, sufficient pressure for the part in which the internal 
electrode is not formed is not applied, but in being especially a mass article, since the laminating of many 
ceramic green sheets will be carried out, the adhesive property between sheets falls, and there is a trouble 
that a crack will occur, after chip baking. 

[0005] Moreover, when the thin film forming method is used for the internal electrode forming method, 
generally a thin film is formed not on a ceramic green sheet but on a film, and the approach of imprinting it 
on a ceramic green sheet is adopted. However, on the other hand, a metal thin film must be controlled to 
extent which inconvenience does not produce at a next imprint process, although big bond strength is 
needed in making it adhere to a film since it has big internal stress. Consequently, there is a problem which 
bearing internal stress cannot be finished selectively, and a part with very small bond strength arises, and is 
imprinted to a garbage in the case of the imprint to a green sheet that reverse does not imprint at a 
predetermined part but dispersion in capacity value arises. As a means which prevents the problem 
imprinted to a garbage, although it may etch, since processes, such as resist spreading, clearance of a 
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garbage, and clearance of a res^^tre added, there is a problem that interna^^^trode formation cost 
becomes large. This invention solves the above-mentioned conventional proDlem, and raises the imprint 
nature at the time of sticking by pressure the internal electrode produced by the thin film forming method to 
a ceramic green sheet, and it aims at offering the manufacture approach of a stacked type ceramic condenser 
that the internal electrode of fixed area can be obtained still more easily. 
[0006] 

[Means for Solving the Problem] This invention has the description first equipped or more with at least one 
of the steps shown below, in order to attain the above-mentioned object. 

[0007] (1) The step which performs ** form processing to the predetermined part which serves as an 
internal electrode on a film, the step which forms a metallic foil by the thin film forming method, the step 
which forms a ceramic green sheet on a carrier film, and the step which imprints only the part which pressed 
said metallic foil and performed ** form processing on said green sheet. 

[0008] (2) The step which imprints only the part which pressed said metallic foil and applied adhesives after 
applying adhesives in the shape of [ used as an internal electrode / predetermined ] a pattern the step which 
forms a metallic foil by the thin film forming method on a film, the step which forms a ceramic green sheet 
on a carrier film, and on said ceramic green sheet. Furthermore, the step which performs the laminating of a 
dielectric and an internal electrode by the repeat of the step which arranges the carrier film which imprinted 
said metallic foil, and sticks a green sheet by pressure like the above after the step which prepares the base 
which consists of a raw ceramic, the step which turns outside the carrier film which imprinted said metallic 
foil, and sticks the base and a green sheet by pressure on said base, and the step which remove said carrier 
film so that said removed carrier film may replace. Moreover, in case a metallic foil is imprinted if needed, 
it is good to put in slitting in the shape of [ used as an internal electrode / predetermined ] a pattern. 
[0009] 

[Function] Therefore, in this invention, since a metallic foil is used for an internal electrode, the heights by 
the internal electrode of a ceramic green sheet front face decrease sharply and a pressure joins the whole 
sheet at the time of sheet sticking by pressure, the adhesive property between sheets improves. 
Consequently, the laminating of more ceramic green sheets can be carried out. Furthermore, since a ** form 
processing layer or a glue line is prepared selectively, only the predetermined part used as an internal 
electrode can be imprinted with a sufficient precision to a ceramic green sheet, and dispersion in capacity 
value can be suppressed. This invention may fill easily the demand of the miniaturization of a laminating 
ceramic condenser, large-capacity-izing, and improvement in productivity with the point of improvement in 
the lamination of a ceramic dielectric layer, high lamination, and capacity hit probability from the above 
thing. 
[0010] 

[Example] Hereafter, it explains, referring to a drawing about the example of this invention. Drawing 1 
shows the ceramic green sheet with which drawing 2 was produced again in the method of producing the 
ceramic green sheet in the 1 st example of this invention. In drawing 1 and drawing 2 , a ceramic dielectric 
layer and 2 show the internal electrode with which a film and 4 consist in a carrier film and 3, and a ** form 
processing layer and 7 consist of a metallic foil in a mask film and 6. 

[001 1] First, the dielectric powder 120 weight section which uses barium titanate as a principal component, 
the polyvinyl-butyral-resin 30 weight section, the butyl carbitol 150 weight section, and the dioctyl- 
phthalate 4 weight section are blended, it kneads with a ball mill for 20 hours, and the slurry for ceramic 
dielectric layers is produced, and as shown in drawing 1 (a), the ceramic dielectric layer 1 is formed on the 
carrier film 2 by the reverse roll method using this slurry. However, the thickness direction is emphasized by 
a diagram. 

[0012] Separately, a ** form processing layer is formed in the shape of [ used as an internal electrode / 
predetermined ] a pattern on a film. As shown in drawing 1 (b), the formation approach of a ** form 
processing layer prepares the mask film 4 which opened the hole only for the part which contributes to an 
internal electrode by the predetermined pattern, and piles it up with a film. The organic solvent which 
dissolved the resin for ** form processing of silicon system resin, melamine system resin, or an epoxy resin 
from the mask film 4 side of a set of these two piled-up films is sprayed. Then, by removing a mask film 4, 
as shown in drawing 1 (c), the ** form processing layer 6 can be formed on a film by the predetermined 
pattern. Instead of using a mask film, a ** form processing layer may be formed by screen-stencil. 
Activation is performed to this and the internal electrode which consists of a nickel metallic foil by the 
electroless nickel plating using a reducing agent by the hydrazine or the boron system is formed like 
drawing 1 (d) in the range with a thickness of 0.1-0.7 micrometers. 
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[0013] On the ceramic dielect^P^yer 1 which produced this previously, itj^^bes and imprints from a film 
side by the pressure of 50-700kg/cm2, heating metal mold at 100-120 degrees C. A film 3 is removed after 
that and the ceramic green sheet shown in drawing 2 is produced. Then, two or more sheets of this ceramic 
green sheet are prepared, and as shown in drawing 3 , an imprint performs a laminating. It arranges upwards 
by carrying out the carrier film side of a ceramic green sheet on the raw ceramic base 1 1 which consists of a 
raw ceramic first, and it pressurizes with metal mold 8 from the upper part, and the ceramic dielectric layer 
1 by which only the predetermined part (** form processing layer 6) of an internal electrode 7 was 
imprinted is imprinted. In addition, the imprint at this time is in the condition which heated metal mold 8 at 
100-120 degrees C, and is performed by pressurizing 50-200kg/cm2. Henceforth, after repeating an imprint 
to the number of laminatings of a request of a ceramic green sheet with the same procedure, it cuts with a 
desired dimension and calcinates at 1300 degrees C. 

[0014] The internal electrode thickness of 0.4 micrometers and the ceramic dielectric layer thickness of 10 
micrometers were produced with the chip which put in and produced slitting to the predetermined pattern 
after forming a metallic foil based on the chip produced without preparing a ** form processing layer, the 
chip produced by this approach, and this approach, it produced 1 .6x1 .6x3. 2mm and 100 with a capacity 
value [ of 3.3 micro F ] chips at a time with 100 layers of laminating numbers, respectively, and dispersion 
in the capacity value was compared. Consequently, that to which what what did not prepare a ** form 
processing layer produced by this approach **19.2% put in and produced predetermined slitting to the 
metallic foil further **4.9% at this approach was **3.6%. Since the internal electrode is imprinted with a 
sufficient precision, even if this approach performs the laminating of 100 or more layers, it is understood 
that dispersion in capacity is small and effective in improvement in the yield of a product so that clearly 
from this. Furthermore, when slitting is formed in the predetermined part used as an internal electrode, it 
turns out that it becomes possible to imprint a predetermined configuration with a still more sufficient 
precision, and dispersion in capacity becomes small. 

[0015] Drawing 4 shows the production approach of the ceramic green sheet in the 2nd example of this 
invention. In drawing 4 R> 4, the number same about the same part as the part shown in drawing 1 is 
attached, and explanation is omitted about the process same also about a production process. In addition, 10 
shows a glue line. On a film, the point that the manufacture approach of the 2nd example differs from the 1 st 
example performs direct activation, and forms the internal electrode which consists of a nickel metallic foil 
by the electroless nickel plating using a hydrazine or a boron system reducing agent like drawing 4 (a) in the 
range with a thickness of 0.1-0.7 micrometers. Next, it is forming on a film the glue line 10 which consists 
of phenol system resin, ketone system resin, or butyral system resin by screen-stencil. As a means to form a 
glue line, as shown in the 1 st example, adhesives may be sprayed using a mask film. 

[0016] On the ceramic dielectric layer 1, heating metal mold 8 at 100-120 degrees C, by the pressure of 50- 
700kg/cm2, it presses and this is imprinted from a film side. A film 3 is removed after that and the ceramic 
green sheet shown in drawing 2 is produced. The production process which results in completion of a chip 
from the laminating of subsequent ceramic green sheets is the same as the 1st example. 
[0017] In the 2nd example, by having prepared the glue line in the predetermined part used as an internal 
electrode, it becomes possible to imprint only a predetermined part and the yield improves. The internal 
electrode thickness of 0.2 micrometers and the ceramic dielectric layer thickness of 1 0 micrometers were 
produced with the chip produced by this approach, and the chip which used together and produced the 1 st 
and 2nd examples, it produced 1.6x1. 6x3. 2mm and 100 with a capacity value [ of 3.3 micro F ] chips at a 
time with 100 layers of laminating numbers, respectively, and dispersion in the capacity value was 
compared. Consequently, that to which what was produced by this approach used together and produced the 
1st and 2nd examples **4.8% was **3.1%. This invention can make dispersion in capacity small further by 
the same effectiveness as the 1st example being acquired, and using these together further by preparing 
[***♦**] a glue line in the predetermined part used as an internal electrode instead of preparing a ** form 
processing layer so that clearly from this. 

[0018] In addition, although this example showed the stacked type ceramic condenser which uses nickel as 
an internal electrode, it cannot be overemphasized that this invention is similarly applicable about the 
stacked type ceramic condenser which uses copper, palladium, silver, platinum, gold, or these alloys as an 
internal electrode. Furthermore, although electroless deposition is raised by this example as a thin film 
forming method, it cannot be overemphasized that it is similarly applicable about the thin film forming 
method by vacuum systems, such as vacuum evaporationo and sputtering. 
[0019] 

[Effect of the Invention] This invention can make the heights of a ceramic green sheet front face decrease 
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sharply by producing an inteirSPectrode by the thin film forming method^^^iat clearly also from the 
above-mentioned example. Moreover, a ** form processing layer is formed in the predetermined part on a 
film, or the internal electrode of fixed area can be easily obtained by forming a glue line in the 
predetermined part on a ceramic green sheet. Therefore, it has the effectiveness it is ineffective to it being 
possible to manufacture easily the mass laminating ceramic condenser which needs high lamination and 
lamination with the sufficient yield with a sufficient precision. 

[Translation done.] 
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(54) METHOD OF MANUFACTURING LAMINATION CERAMIC CAPACITOR 

(57)Abstract 

PURPOSE: To readily transfer an internal electrode formed by a 
thin film forming method into a specific form in a method of 
manufacturing a lamination ceramic capacitor and manufacture the 
large capacitance ceramic capacitor with excellent manufacturing 
yield. 

CONSTITUTION: An internal electrode 7 is formed on a film 3 by a 
thin film forming method. Separately, a ceramic dielectric layer 1 is 
formed on a carrier film 2 and an internal electrode 7 is pressed 
onto the ceramic dielectric layer 1 from the film 3 side to be 
transferred. The ceramic dielectric layer 1 transferring the internal 
electrode 7 is pressed from the carrier film 2 side, whereby a 
lamination is performed. 
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